Quantitative toxicoproteomic analysis of zebrafish embryos exposed to a retinoid X receptor antagonist UVI3003.
Retinoid X receptor (RXR) antagonists, including some environmental endocrine disruptors, have a teratogenic effect on vertebrate embryos. To investigate the toxicological mechanism on the protein expression level, a quantitative proteomic study was conducted to analyze the proteome alterations of zebrafish (Danio rerio) embryos exposed to gradient concentrations of a representative RXR antagonist UVI3003. Using isobaric Tags for Relative and Absolute Quantitation (iTRAQ) labeling coupled nano high-performance liquid chromatography-tandem mass spectrometry (nano HPLC-MS/MS), in total 6592 proteins were identified, among which 195 proteins were found to be differentially expressed by more than a two-fold change in exposed groups compared with the control. Gene ontology analysis showed that these differential proteins were mostly involved in anatomical structure development, biosynthetic process, ion binding and oxidoreductase activity. Moreover, the biological pathways of translation, lipoprotein metabolism, cell survival and gluconeogenesis were intensively inhibited after exposure. Some significantly downregulated proteins such as apolipoprotein A-I and vitellogenin and upregulated proteins such as calcium activated nucleotidase 1b, glutathione S-transferase and glucose 6-dehydrogenases showed a strong dose-dependent response. The results provided new insight into the molecular details of RXR antagonist-induced teratogenicity and added novel information of pathways and potential biomarkers for evaluation of RXR interfering activity.